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Microfilm of Japanese Utility Model Application No. 61-95634 
(Japanese Utility Model Laid-Qpen NO. 63-5506), 



SPECIFICATION 



1. Title of the Invention 
Water-Methanol Mixer 



2. Claim 

10 A water-methanol mixer comprising: a water tank and a 

methanol tank each provided with a plurality of level switches 
for detection of different liquid levels; a mixture tank 
provided beneath the tanks, the three tanks being connected 
by piping; and solenoid valves provided in the piping and 

15 operated in response to a fluid level detected by the level 
switches; wherein gravitational flow of water and methanol 
being controlled by the level switches and the solenoid valves 
to divide a time lag between liquid fall times into two or 
more divisions, the two liquids being gathered in a chamber 

20 for mixing with each other; the mixed fluids being discharged 
through merger piping into the mixture tank. 



3. Detailed Description of the Invention 
25 (Technical Field Pertinent to the Invention) 

The present invention relates to a small, 
methanol-ref orming phosphoric fuel cell, and more 
specifically to a constitution of a water-methanol mixer for 
mixing water and methanol for production of a raw material 
30 for reforming. 
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(Prior Art and Problems Therein) 

Conventionally, mixers of this kind use a method that water 
and methanol are put in a mixing tank at a predetermined ratio, 
and then the two liquids are mixed with each other. A problem 
in this method is that in automatic operation, it requires 
a mixing device driven by an electric motor for example, which 
reduces overall power generation efficiency of the power 
generator. Another problem is that the mixing tank cannot 
be replenished during the power generating operation. 

(Object of the Invention) 

In consideration of these problems, objects of the present 
invention includes energy saving, reducing equipment cost and 
installation space for the mixing device, and providing a 
water-methanol mixer which allows replenishing a fuel mixture 
during power generating operation. 

(Summary of the Invention) 

A main point of the present invention is that water and 
methanol are moved and mixed automatically by gravitational 
flow. Specifically, the mixer includes: a water tank and a 
methanol tank, each provided with a plurality of level switches 
for detection of different liquid levels; a mixture tank 
provided beneath the tanks; pipes each connecting one of the 
two upper tanks with the mixture tank; a solenoid valve provided 
in each of the pipes and operated on the basis of fluid level 
detected by the level switches; a mixing chamber where the 
two liquids, each coming from a throttle, meet and mix with 
each other; and a pipe which allows the mixed fluids to go 



down to the mixture tank. 
(Embodiment) 

Fig. 1 shows an embodiment of the present invention. A 
5 water tank 2i is provided with level switches li, I3, Is, I7 
each placed at a different detection height from others. 
Similarly, a methanol tank 2 2 is provided with level switches 
1 2 , I4, 16/ Is each placed at a different detection height from 
others. The two tanks are disposed above a mixture tank 3. 

10 These are connected by: pipes 61, 6 2 provided with solenoid 
valves 4i, 4 2 and throttles 5i, 5 2 ; a mixing chamber 7; and 
a merge pipe 8 connected with the mixture tank 3. With the 
construction as the above, assume that water Li and methanol 
L 2 are put into the respective tanks to the levels li, 1 2 , and 

15 the solenoid valves 4i, 4 2 are opened. The throttles 5i, 5 2 
equate flow rates of the water Li and methanol L 2 , so they 
are mixed with each other as they pass the mixing chamber 7 
and the merge pipe 8, and then flow down to the mixture tank 
3. Now, assume further, that the water Li flows faster than 

20 the methanol L 2 . In this case, the solenoid valve 4i is closed 
when the water level reaches the level switch 1 3 , and as the 
methanol level comes down to the level switch 1 4 , the solenoid 
valve 4i is opened again and the next step of mixing is started. 
On the contrary, if the methanol L 2 flows faster than the water 

25 Li, the solenoid valve 4 2 is closed by a signal from the level 
switch 1 4 , so that essentially the same operation is made. 
The above-described operation is repeated for positions of 
the level switches 1 5 , 1 6 . When the solenoid valve 4i is closed 
by a signal from the level switch 1 7 and the solenoid valve 

30 4 2 is closed by a signal from the level switch 1 8 , a cycle 
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of mixing operation is completed. 

Fig. 2 shows another embodiment of the present invention. 
The same components as in the Fig. 1 are indicated by the same 
reference codes, and description will not be repeated. 
5 Differences from Fig. 1 include that a mixing chamber 7 and 
a merge pipe 8 are incorporated within a mixture tank 3, and 
that a merge pipe 8 has its end placed in a pot 10 which has 
a liquid escaping hole 9 in its bottom. The reason why the 
pot 10 is provided with the liquid escaping hole 9 is to allow 

10 the pot 10 to drain the mixture of the two liquids completely 
from the liquid escaping hole 9, thereby ensuring that the 
mixture tank 3 is emptied completely when the liquid mix is 
moved from the mixture tank 3. This arrangement enables to 
decrease the overall size of the mixer than in the previous 

15 arrangement- Mixing is promoted by the upward stream of the 
liquid in the pot 10. Further, since the exit of the merge 
pipe 8 is submerged in the liquid in the pot 10, mixing is 
made with less air inclusion. 

20 (Advantages of the Invention) 

According to the present invention, two liquids flow down 
by gravity, their flowing rates are equated by throttles, and 
a time lag which is inequitable by the throttle adjustment 
is divided by controlling solenoid valves which are operated 

25 by level switches provided in a water tank and in a methanol 
tank. Unmixed liquids which flow in each time division 
mix/dilute with each other in a mixing chamber provided in 
a merging portion as well as in a merge pipe. Therefore, there 
is no need for providing an agitating device. This enables 

30 to reduce equipment cost and space. Power is only required 
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by two solenoid valves, whose electricity consumption is so 
small that the mixer can be effective in view of energy-saving . 
According to this mixer, two liquids are mixed before they 
enter the mixture tank, so it is possible to replenish the 
5 mixed liquid during the operation. 

4. Brief Description of the Drawings 

Fig. 1 is a schematic diagram of a water-methanol mixer 
according to an embodiment of the present invention, and Fig. 
10 2 is a schematic diagram of a water-methanol mixer according 
to another embodiment of the present invention. 
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